A comparison of the contributions of the frontal and parietal association cortex to spatial localization in rats.
Rats with lesions of the medial frontal, orbital frontal, or parietal cortex were compared behaviorally with rats with complete removal of the neocortex and normal control rats on three spatial tasks: Morris water task, radial arm maze, and spatial reversals in a Grice box. Decortication produced severe impairments in the acquisition of all three tasks, thus providing a measure against which to compare the severity of the impairments observed following more restricted removals. Rats with parietal cortex lesions were relatively unimpaired at any of the tasks, although they had a significant deficit on the spatial reversal task and had a short-term memory impairment on the radial arm maze. In contrast, rats with medial frontal lesions had a significant, but relatively mild, impairment on the radial arm maze and were very poor at learning the water task. Rats with orbital frontal lesions were nearly as impaired on the radial arm maze and water task as decorticate rats. The results suggest that the frontal and parietal cortex of rats play different roles in the control of spatial orientation but do not support the view that egocentric and allocentric spatial orientation are related to frontal and parietal mechanisms, respectively. In addition, the results suggest that the frontal cortex plays a larger role in the control of spatially guided behavior than has been previously recognized and that both the medial frontal and the orbital (sulcal) frontal cortex play a dissociable role in the control of spatial orientation.